cations is also difficult to test, as their presence is essential for the interaction of phytohaemagglutinin with its membrane receptors (Kay, 1971 ; Lindahl-Kiessling, 1972). The observation that the Caz+ ionophore A231 87 is itself a lymphocyte mitogen (Maino et al., 1974) lends strong support to the hypothesis that the rate of CaZ+ uptake may be of crucial importance, but the results presented here show that most of the reported increases in membrane transport are not part of the key activation sequence, and that many of them are quite irrelevant. The mitochondrial mass per unit volume of liver increases significantly during development (Herzfeld et al., 1973) , and it has been shown that amino acids are rapidly incorporated into mitochondrial proteins isolated from foetal, neonatal and suckling rat liver (Pollak, 1976) . Labelling experiments in vivo using specific inhibitors for protein synthesis on either mitochondrial or cytoplasmic ribosomes suggest that cytoplasmic protein synthesis is responsible for a maturation process of the inner mitochondrial membrane, making it less permeable to low-molecular-weight compounds (DuckChong & Pollak, 1973). On the other hand it is also known that the addition of ATP to isolated mitochondria, or the increased ATP concentration within perinatal hepatocytes, also brings about changes in the inner mitochondrial membrane, making it osmotically active with an increased respiratory-control index (Hallman, 1971 ; Nakazawa et al., Pollak, 1975) .
cations is also difficult to test, as their presence is essential for the interaction of phytohaemagglutinin with its membrane receptors (Kay, 1971 ; Lindahl-Kiessling, 1972) . The observation that the Caz+ ionophore A231 87 is itself a lymphocyte mitogen (Maino et al., 1974) lends strong support to the hypothesis that the rate of CaZ+ uptake may be of crucial importance, but the results presented here show that most of the reported increases in membrane transport are not part of the key activation sequence, and that many of them are quite irrelevant.
I thank Miss Valerie Lindsay for technical assistance and the Wellcome Trust for financial support.
The mitochondrial mass per unit volume of liver increases significantly during development (Herzfeld et al., 1973) , and it has been shown that amino acids are rapidly incorporated into mitochondrial proteins isolated from foetal, neonatal and suckling rat liver (Pollak, 1976) . Labelling experiments in vivo using specific inhibitors for protein synthesis on either mitochondrial or cytoplasmic ribosomes suggest that cytoplasmic protein synthesis is responsible for a maturation process of the inner mitochondrial membrane, making it less permeable to low-molecular-weight compounds (DuckChong & Pollak, 1973) . On the other hand it is also known that the addition of ATP to isolated mitochondria, or the increased ATP concentration within perinatal hepatocytes, also brings about changes in the inner mitochondrial membrane, making it osmotically active with an increased respiratory-control index (Hallman, 1971 ; Nakazawa et al., 1973 ; Pollak, 1975) .
The experiments reported here were designed in an attempt to elucidate the interrelation of the two proposed maturation processes of the inner mitochondrial membranes.
Pregnant rats were delivered of their young by Caesarean section 1 day before term, the newborn rats were placed in a Humidicrib and removed and killed at time-intervals as indicated in Table 1 . Mitochondria were isolated and the respiratory-control index was determined as described previously (Pollak, 1975) . Neonatal rats from two litters were injected with cycloheximide or with 0.9% NaCl so that within-litter controls were available.
The results shown in 
(1)
2.1, 2.8 2.1, 2. The addition of ATP to isolated foetal rat liver mitochondria not only increases the nspiratory-control index (Table l) , but also increases their adenine nucleotide concentration (Nakazawa et al., 1973) . This implies that a mechanism other than adenine nucleotide translocase must be involved, since this system catalyses exchange diffusion rather than net transport of adenine nucleotides (Vignais, 1976) .
It was considered that a comparison of foetal and adult rat liver mitochondrial adenine nucleotide translocases, with respect to their sensitivity to atractyloside, would establish how foetal rat liver mitochondria were able to increase their adenine nucleotide concentration in the presence of ATP. The results of these experiments, shown in Fig. 1 , indicate that the initial uptake of [14C]ATP by foetal rat liver mitochondria not only proceeds at a greater rate than that of adult rat liver mitochondria, but this initial uptake is atractyloside insensitive. If the reaction is stopped at time-intervals greater than 1 min then there are appreciable differences between the uptake of [14C]ATP in the absence and presence of atractyloside (Fig. la) . It was also observed that irrespective of whether atractyloside was present or not, foetal rat liver mitochondria, unlike adult rat liver mitochondria, lose some of the ["CIATP that had been taken up in the initial incubation period (Figs. l a and lb) . This loss of [14C]ATP from the mitochondria is interpreted to be due to a configurational change occurring in foetal mitochondria in the presence of ATP, resulting in a diminished matrix space, so that the [14C]ATP may be regarded to be literally squeezed out together with water as the matrix becomes very condensed. Such an effect of ATP on the ultrastructure of mitochondria has been observed (Pollak, 1975) .
The initial rapid entry of ATP is thought to be due to diffusion of ATP into the relatively permeable foetal mitochondria, until ATP interacts with the inner mitochondrial membrane to transform its configuration and permeability characteristics. From that point onwards adenine nucleotide entry is dependent on the atractyloside-sensitive translocase.
The ATP effect on the inner mitochondrial membrane may be considered to be a stopgap mechanism to increase the respiratory-control index to 2-3, until a more permanent change of the inner mitochondrial membrane is brought about. This change requires cytoplasmic protein synthesis. K. S. was supported by a National Heart Foundation of Australia vacation scholarship. This work was aided by a University of Sydney research grant and by a grant from the University of Sydney Postgraduate Medical Foundation.
